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COMPLBTB SPEOFICATIpN 
Improved Film-Formiog CompoAilUms 
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Wc> IMFEIJAL CtiHMICAI, InPUSTREBS 

I-IMTTED, of Imperial Qiemtcal House, MiH- 
bank, Ixinckm, S.W.I, a British Ounpany, <{o 
hereby dedwe the invcntioii, for which we 
pray that a patent may be gnmtcd to us, and 
the method by whldi it i$ to be pvfonned, 
to be particularly described in and by the 
follovdns fiUtement;-^ 

This invention rcktes to ftlm^fonxikig com- 
po^iticxss modified by die inchislon of fluorine^ 
cofltainidg cater to enhance their $tshi icsist- 
ance and grease md water repellency. 

FOm-fonsIng polymeric matcxials auch asj 
for exampicj cohsh^e ester$ and ethers^ pdy- 
methyl inetlwcx^Jate, poIyvMiyl acetate or 
polyvinyl chloride are coaimanly u$td in 
lacquer oocnposHiona for E^urfoce coattngB. We 
hare XKyw oisoovered that films having en:- 
hanced resistanoe to ftasding and inaprDved 
oil and grease repdlem^ may be obtained 
by mixing certain Suomic^ODtainxng esteiB 
with the tHixHforming polymeric materiel on 
the lacquer or fUm^-fonning composirioa. 

Tbua in BCcordoiQoe wm the invention a 
film-fCEtming oompoaitioa ccmiprises a fihn- 
fomuiiff poiyottric material and a fluorine- 
comaimng emr contaimnff « cbain ol at least 
three carbon atam? in whkh at (east halif of 
the caiboD valcndes other than, oarboo to 
carbon are satiafied by a fluorine atom, the 
quantity of cater being such rfiat fluorine 
content of the compositiooi is in the range 
0,1 to 30%, and preferably by weight 

of the total 8oQd& 



The fluorine^containiog chato ix»ay be pro- 35 
vided by cither tbc acid or the alcohol from, 
which llie e&ter is derived or both portions 
may contaizi a ^uorinc^CQntmning chain. A 
convenient ester, in which the fluorine con* 
taining chain i$ provided by the odd pordcm 40 
of the escer> may be derived fnim o mioriue 
containing carboxylic acid of the formula — 
COOK whcreio denotes^ a fluorinated dkyl 
zroup. Preferably the R» group as a straight or 
branched chain alkyl group of 4 to 18 carbtn 45 
aioms in which st least half, and prcfczably 
all> of the hydrogen atxmis arc replaced by 
fluorine atoms. Convenient R' groupa inchide 
perfluorofeiityi and perfloorcdicptyl and a bj». 
C2-pentnfluofoethy!J-2-trifluoromerhyl ethyl 50 
group, ITie ifluocine-cQntalAmg estejB may 
coDVenlenriy be estm of the add^ 
COOH with A maoo- or poI:^ydnc alcohol, 
Prefened alcohols inchide castor oil, ethylene 
glycol, poly^ylenc glycol, gl5«;erol, tri- 55 
metbyiolprc^ancy trimethyldethane, monoi' 
and dipeniaoryiliriiuJ, trimethyloi amino meth- 
ane and diethylcnc glycol monocther. 

■ A convenient ester, in which the Ikiorine- 
cootjdning •chain is provided by the okoh^ic 60 
ponton of the e6ter> may be derived from a 
primary, secondaiy or tKTWaj alcohol. Ala>- 
hols (rf tbe fonnula R'^<CH,)iiOH, whetein 
Hr dcpotes a. flaannated alkyl group end n 
is an integer from 1 to 3, give espec^y use- 65 
ful compositions. Preferably the R' granp in 
die above fonmik is a stmght or bmndied 
chain allcyl group of 3 to 18 carton atoms 
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wherein ac least «»lf, and preferably «ubttan. 
ti»Uy all, of the hydr«gca atoms arc wpiaced 
by fluorine atoms. Convenicn^ the R 
group may ba pcrfliioit^pfopyl> perfl^butyJ, 

5 perfluorohayU pofliioraociyl or 

de=yl srwjp. The fluwimHwatttmrng cstOT 
8fc conveoicnUy cstcfs of thca alciiols with 
My of the aforementioned fluorme-contflm- 
iDff caibwyKc acids or with any other mof- 

10 iranic or caiboxyUc adds (or the anhydrides 
5r halldes of such acid). Suitdhte ^^l^^ 
ciudfi, for example^ pho^ortc, ^halic 

abietTc add and the adduct of abfctic add and 
15 malcic anhydride, Tha cstajjoiraed 

polyhasic adda may, of l^*^?* 
esters although cranpletaly estcrificd com- 
Dound5 arc preferred, 

^Hib ptefowd film-formmg polymeifc 
30 iii«tcrtatoindttdfr»Itroc«Uutose,.cahilose a^^^^ 
*tt. cclhilosc acetate hmyrate. ethyl cdlulose^ 
pdymethyl methacrylatc, polyvinyl dilonde 
aud polyvinyl acetate, and copolymcra there- 

25 In addition to the pi^ymeric fihn-foiining 
material and the flnorw-cxHiiaiDing «ter. uic 
film-formmfT compowtaons amy contain other 
modifying kmredicnts such as are crarawaaly 
used in fflm-Tonnnig composIdosB. Tbcar in- 

30 diUde plaaiicisert, dip agents, «fl«-«™t^ 
jigcnts, pipnentj, mina and waifca. The flhn- 
fonning aanporftsona mav be prepared at 
lacqaer sohitions by dissolving in scdvents^ and 
applfcd to surfaces such as of wod, |>apcr> 

35 leather or metal, by bniahing, spiayfng or 
odicr spreading mttiis to pw* on diyjog, a 
Sim having enhanced atab and soil tcsistancc 
and oil. gxwc and water ftpdkncy. 
The mvcnti<m is further ilhistrated by ifte 

40 foHnwa^g Examplea to wWdi all parts and 
penoenxagBs are by wdght. 

The nlovccUuloK used in ^ Bxampte had 
a nitrogen content 11^ and 12.2% and \m 

45 ^damped' w3lh ist^iopanol in the ratio 70 
parts ttltfocdlolose Co 30 pans Isoprv^aaoL 
40 of this nltrooeOuloie dned^d dissolved 
in 100 cc. aqueous acetone^ prepared by miJc- 
ing 95 volumes ecctooe and 5 voinmes water, 

50 had a viscosity of 8 to 13 poises at 20^*0. 
Resin A was a non-drying coconut oil modi- 
fied gijccral phthalste reon icontBimnjr 31% 
fatty add. 46% phtbaMc auhy^ 
ing an acid vahic of 14.5 to 23.5 rog. KOH/ 

55 g 

Resin B was a butylated uita/fomakl^ 
hyde resin (•'Beetle^ (Raglsiared Trade Mark) 
BE 640) nsed as a 60% sohidan in botanoL 

PtepaiatsoQ of •'fluorine^ontaining ester 
60 68 parts of pcniaerythritol, 207 piTO « 
pcntadccafluorooctftnaic acid and-20 psrts of 
n)c3)£ wcro mixed in « stirred reactioo vessel 
fic^ with ft Dm and Staric apparatus and 



a CIS. inlet Catbon dio^ade gas wm jwssed 
in nt a mte of 10 oc. per mimilc and die 65 
temporal urc raised lo rrflua and mwrnamca 
thereat for 1 hour. 

The vessel contents were coded to U 
84 parts of acetic anhydride added, and a 
porous diimhlc containing anhydrous sndium 70 
sulphatit placed in the itflnx line. Heaimg 
was resumed and icfldX maintamed tor a 
farther 5 hours. . . . 

Xylene and cjcceas acetic anhydride were 
removed under vacuum lo give 285. parts of 75 
penxacrythritol triaoetaie mnnopentadeca- 
luorooctanoate (43% fluorine) ^ as a white 
waxy solid. 

Lacquer pwpaaailon 

lie cstcf prepared above wa& mcorporatert ow 
into a lacquer having the following corapo- 
sidon: — 



Parts 
24 (as dry) 
36 
30 
9 



90 



95 



Nitiocellutose 
Bean A 
Rean B 

Pi-isooctyl ^hthalace 
Peata eryditi Sol triacetate 
mooc^eooadecaAuorooctanv- 
atc <43% F) (as prepared 
above) 1 
DibuiTd and monobutyl ^ad 
phosphates (Bquimolar nux- 

.Solvent 200 

The solvent composition was: — 

Parts 

Butyl acetate 30 
Etl^lacocate 

n-bntanol 12 
66 O.P^ Indososia Medtylated 
Spkiti 4 
Xylene 15 
Tohiene 15 
'^hylene g^o^ monoethyl 
ether *<> 

•The laajuerjras sprayed on co a wood 
fiubstmte.tO'^ve Ta^fiim. This Aim showed 
improved soft water and grease resiatanCto 
wheo' ioomparnl willi fibns naade from the 110 
same foinnulatibns omhtmg the flnorine^con* 



100 



105 



Prqarattoa of fluorine-containing ester 

14.8 paxts of phtbalic anhyoride, 117.0 115 
parts of >akahol of formula HCCFjOioCH^OH 
and 40 parts xylene were mixed hi a stirred 
fiated with a fcflux condenser and gaa 
Inlet. Carbon dioxide was passed In at a rate 
of 10 cc. per minute and the tcmperatfflfc 120 
faised to reflux and mainained thctcat for 
12 hours. 
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The product was dsdated by removing die 
xykne under vacuum to give 102 pans of 
fluoroalkyl phthalace a» ao olT-whke waxy 
fioUd conraininj* 60% fluorine. 

Lacquer prqiaiation 

Tlic csDcr prepared above was mcorpor- 
oted lotD a lacquer having the following com- 
position: — 



Pitts 

20 Nitrocellutose (as used da 

ExAmpie 1) 24 
Kcsin A (as used b Ex- 
aniplfi 1) ^ 
Kesin B (as used in Ex* 

IS ample I) 90 
Di'isocKrtyl phthalate 8 
Fluoroalkyl phthakmc con- 
tAining 60% P («s prepafcd 
above) 2 

20 Dibuiyi and monohutyl acid 
phosphate (Equtmolar mix. 
twe) 3 
Solvent 200 

The solvent composition was:— 

2S Pans 

Butyl BCttaxt 30 

Etbyl 9cekate 18 

n-biitnnGi 12 
66 O.P. IndustnaJ Metbyl- 

ated Spkits .4 

Xylene 15 

Tulucne 15 
Ethylene glycol tnonoethyl 

ether 6 

35 The lacQucr was sprayed on to wood and 
gave a fifin ol wapmcA soil, water and 
grease reaifltanGe as ccanpaied with a Irlin 
made from the sanxe /ormukiition but omittnig 
the flnorine-cantaining ester. 



40 ExAMn.E 3 

Prep*raition of fluorine-contammg ester 

29.6 parts of p^tbalic sflhydnide, 146 parts 
of alcohol of formula H(CFOitCH/>H and 
0,1 g. of p-tolucne snlphonk acid wtre mixed 

49 in a stirred reaction vessel fitttd with a. reflux 
ccndenser and a gas Inlet Cazbon dtoocide 
was po&aed in at a rate of 10 cc* per nui^ 
ute and the tcmperatni^ raised to refiux snd 
mftiiBLamcd thereat for 13 hours. 

50 166 parts of fluoimlkyl nhtholato were ob- 
tained «5 a sttnw-coknixea liquid having a 
fiuorinc content cf 46.6%. 

Lacquer ^eparadon 
lit liquid ester pr^ared above was ihcor- 
IS pirraced into a lacquer having the foUowing 
coinpcsidoD 



Pans 

Niimioellulosc (as iised in Bx* 
aniple 1) 40 (as dry) 

Resiti A (as ia Ex- 60 
auQple 1) 40 - 

Di-isooctyl phthala^ie 14 
Fluoroalkyl pluhalate con- 
laamng 46.6% F (as pre- 
pared «bovc) 6 
So^t 150 

The sol^uc composition wae:— 

Pacts 

Butyl acctaie 9 

Ethyl acetate 25 70 

n-buianol 5 

Toluene 50 

Isopropanol 11 

The lacquer was sprayed on lo a iieavy 
can&oard and showed soperior soil^ water 79 
and grease resistance when compattd with a 
aim made hom the some fonnulation but 
Cfnitling the fluorinc^ontaining esters. 

BXAMPI.B 4 

ftepanttion of fiuorine-conAaialDg ester 89 

13.45 ports <rf tricthjtoc glycol, U22 
parts of perlluojtioctanoyl chloncfc and 10.0 
parts of pyridine were heated wi* 50 pans 
of toluene in a stirred reaction vessel fitted 
witii a xeHux OHideDSer. The tempccature B5 
waa raised to reflux vnd maanfiained itaeac 
for 10 houTS. The contents of the vessel 
were a>okd and eztffaotcd vdth water untj) 
free f^om pyridine hydrochlMide. Toluene 
was removed under va^nnim to give =35-5 90 
pans of iricdiylenc glycol monopcncadeca-' 
flunrooctBJsoate as a pale yeUow liquid of 
fluorine content 49.6%. 

Lacquer preparatioft 

The product prepared above was incorpor- 95 
ated into a lacquer having the foUowlng com- 
position: — 

Pans 

Nitrooeillulosc as used m 
Example I cxieepc tint the 100 
viscosity of the ^solistioti of 
40 (dry) in equeous aoct- 
one was between 30 snd 
SO poises at lO^'C 24 (as-dry) 

Resin A (as used in Er- 109 
ample I) 36 
Resin B (as used in Ex- 
ample 1) 30 
DHscQctyl irfithalate 8 
Trietbyleoc glycol mono- 110 

SientadccaHuorooctaimte 
49.6% fluorine) (as pre* 
i»ned above) 2 
Dibutyl and monobutyl ac^ 
phcspha^ (Equimokr mix- 115 
ture) 3 
Sohrent 300 
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10 



The saJvtnt campMidoa was:— 

Parts 
30 
IS 
12 



Butyl aoetate 
Ethyl ficctate 
rt-hutanol 
66 O.P. Industrie Methyl- 
ated Spiriis 
XylcDe 

Toluene . 
Ethylene glyctd monoeuiyt 
ether 



4 
15 

15 



The lacquer was spmycd cm t» wood to 
give a fihn with nnpioved swl, wAter end 
gccase mismoc a» compared with a fihn 
15 miidc from the same campositita from wtoich 
fluflrine-containing ester vras iwnittea. 

Example 5 
Prcparaiiion of ikiorine-containilng ^ 
20 parts of a polyeth^cne gXycol * 

20 molecular weight of about 800 and 21*0 
parts of penwdecafluWPOoctaiKite add were 
Jcflincd tnth 500 porta of dry tohienfr in n 
stirred reaction vessel fitted mm A 
fhimbfe coataining anhydions sodntnr 

25 Btc In the reflux Hnc. Reflux was mAintwnat 
for 12 hours. The <ohicnc was iciiwed by 
distlUaiiftfl and tJie product dried m vaeuo 
to give 30 parts of polycdiytene gWcol penta- 
decalluorooctanoaBe aa a pafe ydlovr hquid 

30 whh a fluoEine content of 12%. 

Lacquer prepoTiBtion 

The pnxiuct prepared above wa« wcoipor- 
ated into a lacquer having die foUowJttg ccm<* 
poshlon: — 

35 Fam 

Niuocelhdoae «a used in Bx- 

ample 1 except that the vla- 

coaiw <rf the so<hitkni of 40 

ft. (dry) In aqueous aceuonc 
40 was 3 to 5 pwscs at 20®C 40(a8dry) 

Rcshi A (as used in Ex- 

wnpk 1> 40 

Polyethylene glycol j^ta* 

decafluoroocmnoate (FSnonae 
45 content 12%) <a» prepaitd 

above) 2* 

Sdvcnt 120 

The solrent compodtkm was:— 



fihu made from the ^urac composition except 
that t!ie auodne-conrafnTng compound was 60 
omiaed. _ 

EXAMt^B 6 

Fluorine-^taining ilkyi P™f 
taanine 60% fluorine a* J«^i«dm^anipie 
2 item iht alcohol ^CPa^mOH was «5 
made into A Ucqucr haviiig iJie fo«owuiS «<w^-' 
aiukuon:— 

Fasts 

ample 1) 40 (as dry) 70 

Redn A (as used in Ex- 

ompJe I) 40 

Dl-isooctyl phthalate ^ 15 

Fhjotoalkyl phAftlatccontam- 

ins 60% F 2 75 

Sobrem 150 

The aolvent composition urtia:— 



90 



Butyl acetate 
Ediyl ocetnto 
n4nitanol 
Tohiene 
Isopffppani^ 



9 
25 

5 
50 
11 



The lacquer waa majed on to aiTdboftrd 
and gave a fiba wM^ improved coOj water 
and 0«ase rtdmoc aa ooaqiated wit^ a 



Butyl aoetate 
Etfayl aeeaaie 
n-bucanol 
Toluene 
laopropanol 



Puts 
9 

25 
5 

50 

11 



80 



■The lacquer wa» sprayed on to wood «i 
^ve a* filn* which had impiwed «wlv ««« 85 
and ftrtose rtsiMance as compared with 
made from the same compoaiiion from MWch 
the fiuoiinew30ntthijng ester was fMUtted. 

BXAMFLB 7 

Pteparatkm of fluorine-containmg ester 90 

A flttoro^oohol acid i^toqAmte w«« pre- 
paced ifai the f63km'm manner:— 

35 pans of an vkobol having Utt formula 
U(CFOtCJW>H wc«e mixed with 5 parts 
phosphorus peotoxide and were heated under 95 
reflux for 20 mm«t», thai dilterod, grnng a 
fUtxate havh)g an acid yahte o£ 140 mg. 
KOH/g. end asrtaJiuns a pbos^te ejer. 
Thc tftcr was onbophoq^horic ucid m whicA 
one or two ItydwBtm utema were subaixtatBa 100 
fay a fluoBO-idooiioI gtvap^ pvin& a p^tlal 
eater. 

Lreoucf pccpaiatkm 

ite phosphate pxep«c«d i^bpive was mopr- 
poiafted mtD a lacqpeT' cooaipositloD having 105 
the foOowIng mnposftkm:'^ 

N^iocenuloae (aa nsed in £x- 
amj^e 1) 24(a8diy) 
Re6in A (aa ufltd in Ex. 110 
ample 1) 36 
B€8ia B (aa tned in Ex- 
ample 1) 30 
Dl-uooctyl pJnfaaUte 10 
Fluefo-aloahoi mixed add 

gospihate(60% F) ^0 
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Hie solveni had the foUowing composi- 



Bmyl acetate 
5 Bchyl acetate 
n-b(kanol 

66 CP. Industnlat Methyl- 
ated 5)pjrirs 
Xylenr 
10 Tducne 

E^ylcnc glycol mosioetbyl 
ether 



30 



Parts 
30 
18 
12 

4 
15 
15 



llic lacqufer was bruslied cn zo wood and 
gave a film widi improved eoil, water and 
15 grease resistance as conned vjth % film 
made from the same lacquer OQix^>o^tioin 
from which the ^uarine-coDraming ester waa 
onutoed. 

BZAMPLB 8 

30 A lacqixcr bawng the following composi- 
tion was prepared 

Pam 

Geklutoise acetate powder Ksv^ 
ingr on aociyl value of 70 
29 Triddoroemyl pboapd^ 30 
Fhiorifte-ct«itainidg alkyl 
pfatfaolate containing 60% 
fluorine (r» prepared in Ex- 
ample 2) 1 J 
Sohent 400 

The soiveDt compoaicion was:— 



35 



40 



49 



90 



95 



50 
15 
15 



Aoetone 
Bth^i 
Toluene 

66 OP. Induatiial Mdi^L 
ated SpMtB 15 
Ethyl lactate 5 
The lacquer was applied to ctfdhoand hjr 
hniBhing and gHve a €lm wkh bnpmcd aollj 
water and oil treaistance as compmd with a 
film made £tom the aame oom p o ait ioq from 
which the flixirine-ocBMoaBng eate was 
omitted. 

A kcquer harvJng the foUowing carapoBN 
tien WQft prepattd;«— 

Baiaa 

Celhilose acetate powder ha?-* 
tig an acetyl value of 35% 70 
Tiichloroetliyl phosphate 30 
PentaeryiJiritol tfioceiate 
monnpencadecafluorooctBiiQate 
(as prqjaied in Bkample 1) 2.2 
Solvent 400 

The aolvenc composiiion wsa:^ 



Acetone 
Ethyl ttcotate 
Tohiene 

66 OP. Industfdftl iHcthssl^ 
ated Spirks 
Eilliyl lactate 



Pans 
50 
15 
15 

15 
5 



T2ie lacquer was applied to cafdboard by 
brushing and ga^ a nhn wi^ Improved soi]» 
water and grease resistance in ccnxparKon with 
a ^Im from the same oompositkm but from 
which the flttodQe..oQDKaming ester waa 
omitted. 

Bx&ftiPtB 10 
Resin C used in thb Example was a castor 
oaa:Otyd cranaining 45% (stty acid» 41% 
pnmaiic onhydrade and having an add vafaic 
40p47 mg. KOH/g. A 50% eohitini in 
xytoe had a viscosity cf 36*-60 poises at 

2(1 C*. 

A aacqner of the foUoiwing composition 
was ptcpmd:— 

Cdhiloae acetate hucyiate 
containing ai^oxinMitdy 
37% buSKryl, 13% acetyl 
and 2% hy^y< 15 
Keain C 10 
Pen ta cg ydir itol triaceGate 
monimencadeoafluoxooctUMi^ 
(fluoi^ content 43%) (aa pre- 
pa«td hi Bxample 1) 0.5 
Ttc^Dcse 37 
Botanol 7 
66 OP. Industry Methyl- 
attd Spirits 7 
Butyl acemie 16 
Stl^leae glyod mmubuiyl 
ether 5 
Ethylene gjiycal nKnbbuyfl 
ether aoetm 3 

Tie nesuhant lacqoer was ^yed on to m 
polished atummdum aurface and gisve a fifan 
whidt waa euycrior in water and gzease 
reaiflteicc to a fihn made from the same ocan- 
pnitiim whkb <he flueainc-OQotentins 



BwdPlB 11 

Tw_ edxyl celfadose nset* in ^ Bxami>(e 
coottlQad 47.5 tp 49.0% ctteyL A 
ec J g. m 100 CO. of a mikttuv of 80 vd- 
UQiea touene and 20 vdhmMa edianol and a 
v»ooaity of 8 to 11 oentipobea at 25'C 

The Resin D used m ahis Bzamrie was 
C^lyn 1^ a modified pentaeryidsitol ester 
^r^^' ^K^."^ vahie of 35 mg. 
w^/^' (Cfen<*n is a legistexed Ttade 

A ifacquer having the lottomiog coomofikitti 
was prepared:-** 



60 



65 



70 



75 



BO 



85 



90 



95 



100 



105 



110 



111 



PAIS 9/26»RCVDAT6/16/2005 2:44:32 PM [Eastern Oaylightte^ 



".INTEL PROP 220 10W 



© 651 736 6133 



06/16/05 13:39 0 : 10/26 N0:273 



1,157,326 



10 



Parts 

Erliyl ccUnlOSe 1} 
Dicyclohcxyl phthatote 3.4 
Resin D 

PentacTTthntol triacetate 
monopeitradcoaAuorooctsnaatic 
(as pitpaxtd in Eannpte 1) 3 
tohitne ^ 42 

66 O.P. Iiuhtfiirial Mctbyl-. 
atod Spirits ^ 
Xjiene 1^ _ 

Bmanol 3.5 



Tlie icsultani lacquer was sprayed on jo 
cardboard and gave a film of imppovftd fioli, 
15 TOt« <md grease rasiaance as coiiipaTcd with 
a film matte from Ae aame composition bat 
from which the fluorin&'coniainwg compound 
id omittied 

BSCAMFLB 12 

ao A lacmier of the fAUowin^ otmfipsitiQn was 
prepaiM : — 

Parts 

Bihyl oe]luIose (as tiaed in Ex- 
ample 11) If ^ 

3S Dicyclflhcyyl pKdialatc 3.4 
Reaa D (a» wed in Ex- 
ample 11) 4.5 
FloCffine-cautaiiking alkyl 
^hslate comaimng 60% 

JO flvome (as prepared in Bx- 

ample ?) .2 
Toluene , , 

66 O.P. Induaorial Methyl- 
aod SpWw JO'fi 

95 Xylene IJ^ 
Bubwol 3^ 

The tejultant lacqner was sprayed Q» to 
cardboard and gave « ftlna of hnproTOd td^ 
water ^ grease fesiaanoe aa oompared with 
40 a Aim made from the same compowtian but 
{torn which the fiuorlne-comainlng compoond 
{b onuttad. 

BXAMPU 13 
A lacquer ol dte f oUowlns oonqiciiiaoa was 
43 prepaMd: — 



The resokant lacquer we5 grayed rm -ti) 
wood and gave a fihn with knpxofved wl, 
water and grease resistance as compared wim 
a tfilm made from the ^ame composmon from 
which the fluorine containing ewer was 
emincd. 

BXAMPl^ 14 
Picpaiauon of flix)rtrtB"Confaimng cs^er 

3736 paiJts of castor oil 16.56 pa^ of 
pentndecafluoTOOCtanoic acid and 10 pans oi 
xylene were added to a stimsd reactm ywd 
fitted with a gas hilet and a porous thimbte 
cDEtaifting anhydrous sodium sulphate m the 
TtHwc line. Gorbon diowidc gas W5» pasSttJ 
in a rate of 10 cc. per minine and me '3 
vessel contents heated reflux and main- 
tained thereat far 4 hours. 

Xylene was removed under vacuum to 
give 45.3 pasta of a pale yellow liquid having 
a fluorine ccmtent of 20%. ^ 

Lacqurt- preparation 
A lacquar of ^ fotlowjng composition waa 

prcpaied:— 

Faatn 

Nkrooelbilose as used in Bi- 

iAple 1 but of vtscosii^ 

saA that 20 g. (<fry) djs- 

scdlvcdift lOOcccf andxttne 

of 95 volumeft «cetnne and 

5 v^umes water was between 

25 and 45 poises at 20°C 10 (aadiy) 

Blown linseed oil 90 podsc 

visooaity at 20*C S 

Blown castor oil 90 poise 

viscosity at 20'C 4J 

Fhiodne^ooataining casK^ ^ 

efiter (as prepared dbove> 2.5 

SMvent 70 



Vinyiae VYHH (Vmylite & 
Ke^Btered Trade Mark) <A 
polyvin^ chloride/ p^yvinyl 
^ cofliMning 



Pacts 



50 acetate o««*frocr 

83% vinyl cfiodde and hav- 
ing gn intrin^ vkoosfty in 
cycloheaanone at TO^'C of 
0J3) 20 

f5 Petttpsrytbritol triacetate 

flioROpentadecafiuorooctaDoafe 
(as prepared in Example 1) 2 
TOuene .40 
McAyl ettwl fcemne 20 

60 Methyl isdbutyl ketone 20 



The sohraK composldon was:.— 



IS 
10 
20 
9 
10 
36 



Butyl acetate 

n4mtmol 

^thyl sCetate 

Isopropanol 

Mediyl cydohcxanoite 



100 



105 



When, sprayed on leather the 6hn landed 
showed unproved soii> water and grease -te^ 
aiscanoe as ajmpared wkh m film fram the 
same composition but omitting the fluorine- 1«0 
containing ester. 

EzAMFr.E 15 

A laequer of the following composidoa 



l>arts 119 
Nitroce&ulose (as used in 
Examine 14) 30 (as dry) 

TStamom dioxtde 21 
Solvent (as oted in Example 
14) 217.5 "0 
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The above tittiqxuidan was ball milled for 
24 hwrs and ihtrc were then added 

Fam 

Blown linseed oa 90 poisci 16.8 
5 Blown castor ool 90 poitttt 9.5 

The resuttm hoqucr was divided and to 
<me half wtrc «ddcd 2 pwrts of die fluoriii- 
aicd cmoT oa tster tyKpaitd iu Bxatnpie 
14 and to the other half weie added 2 parts 

10 of ordinary cbsuk oil. 

The fonnul&iions ' were spiayed on io 
leather to form fibns. The film ccntabbg 
the liuwinatcd castor oil oster wtas lupetior 
in sQil» waier and grease ret^ktanae to cboit 

15 jxmtaiiimg ordinary castor oQ. 

EzAMMn 16 
A Iftcqucx ckf the following eonipofiitiitt Wda 
prepared i — 



20 



30 



$5 



Nimicellnlast (a» used In 
Exemplc 14) 

Dieyciohcxyl pihtlialatc 
Castor Oil 

Flnorlne-containiog oil. 
ester (ag prepared in* Ex'* 
ample 14) 

74 CP. Ixulimnal Metfayl- 
atfid SpiriiB 
Bthyl acctMite 
Butyl acetate 
n-butancA 
The 
gave a fi-kn 



Parts 
4 

5.3 
0,7 



3.3 

26.1 
21A 
52 
52 

by brushingi 

^ - — , , in 80l|» water 

and grease lestMance to a -film made a 
lacquer of che same oomposltiaD finm wiuch 
the fluoirine-contaiukir ester was omitted. 

BiuuiPu 17 
Prepaeauat) of flnorine^comabing ester 

40 30 parts trlmethylol amino methane (Us 
•amo^ 50 paita latric; add tfnd 20 pans 
kykne were mked in « S^necked atizced re* 
aotlon flask teed witii a gas inlet and a Dm 
and Stmt appacatus* CaAom dioikle Aas^wos 

45 passed in ai: « mte of 10 ca per minute and 
the mixture in the flask heatfid *t 200^*0 fcr 
1 hour. Alter cooling to 120^C; 4 ftmber 50 
parts laurie add were added and again the 
coDtcncg otf the flask were iktated ^.200X 

50 lor U iMHtra. The xylene was rmmzd by 
yacuiim distillation to eive a nsle veOow 
Jiquid, a totiric 'dicBter'. ' 

4.7 parts of diis 'diestef, 4.0 parts pcnta- 
decafliumoctanoic add and 15 parts xylene 

» were mixed in a 3-Decked sttntd reactioa 
ilosk fined wkh a gaa inlet and candenBcr 
Qfbon dioxide was passed dn at a tM'e of 
10 ec. per mimae end the mixture was bamd 
under reflux for 4 hours. The xylene w«s r^ 

60 moved by vacuum distOlxtiaa to give fluorln- 



'Btcd oxazolmc as a cream coloured, waxy 
solid havwg an ACld va^uc of 15 nig. KOH/g. 
and a fluorine content of 30.6%. 
THt pno^act had die f<mna1ar'«- 



1 * I 

i ,1 



65 



75 



where R=IaaHyl group 

and R^^pentadecafluoroocmnyl group 

l-*cqueaf prepSTsdun 

The ppodua pcepsred above was incor- 
pjnated in & facquer ctf the f oltewjng compo- 70 
aition;— 

Parts 

NitroceHnlose (as used in Kx- 
am^ 1) 40 
Resh A C«s txsod in Bx- 
am^e 1) 4q 
Di-isooctyl phthalate 10 
Ftoorinaied oxazoike as 
descsabed sSove 10 
Solvent (m used in Example fio 
^ 150 

1*0 iaamer was spmyed on b> wood. The 
nesultanc film was supenor in soil» water and 
BTOfie mistaace «ft> a film picpajcd from tls 
Sj»ne lacquer avmposicion iron which the «5 
liamlnated oxazodine was omitted. 

BCAMPLB 18 
A iacquor of the ioUowmg composition 
^^KK^ prepared:*^ 

Titanium dioocide ^ 

Carbon black ' 0,1 

40% solution in 4 mixtom of 

30 voJumes aoocooe and 70 

volumes toluene of pdlymediyl 95 

mettfaacrylate of omefeot vis- 
cosity 034 4 

Ethytene glycol mcnoediyil 

ether acetate 2.5 

•Hie above In^cdients were bafi mOkd for 100 
24 Jiours and there were then added fol- 
lowing:— 

Parts 

40% sohstiffii of polymediyl 
methpcrylate m used above 17.9 105 
Butyl benz]^ phthalate 30 
Fluoroalkyl phtbalatc contain- 
ing 60% flnoiine (as prepared 
4n Exanipic 2) o.80 
Ethylene glycol monoethylctfiex * 110 
acetate X7,9 
methyl ctiiyi ketone 23 8 

Tokaie 253 
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The lacquer was sprayed on to metal and 
gave a fihn with improved soil, water and 
crease f«sistance as compajoi with a film 
pttosxtd fTM the same lacquer compoJ^mim 
5 from ^ich the fluormareil estsa* waa omirtefl. 

A lacqaer was prepared iii the same \voy 
as for ^inple 18 but in ptec of the flworo- 
alkvl phthalate contaioing 60% fluornte, t».KU 
TMfts of pcntaerythritol triacetate monopcnta- 
£caflu»ooctatioatc (43% fluorine) as uacd m 
^nple 1 were used. The resulting lacquer 
ms sprayed on to wood P-nd gave a film wicft 
improved «oil, water and grease resis^nce as 
cwnpwcd witii a fihn prepared from the 
Burne lacquer composicioo but oimitting ttie 
fiuarinat3 pentacrythrkol estcn 



10 



15 



BXAUPLS 20 

The rosin used Jn thia Example was a com- 
20 jnerdal rosin oanshiting essentidlyof ^about 
90% of rosin acids. These _are Somcps t<« 
adda (such as, for exampU, abittic aad) oon- 
tainiAK the pfonanthrenc nucleus. 
The inrfft E used in thia Example y/m a 
7S Towo/maleic anhy^Wde amdciisatse esteiafied 
wWi glycerol bavhig an add valtte lass than 
32 mg. KOH/g- 

PrcpaJ»tJaa of fluarhjt>-cQntaJnmg , 
4b paita of flucHinaDcd alcohw <a iMimla 

rosm aJid 0.05 pana ol sulphuric aod we 
i»ixcd ill ft stkred icacooo Tcssd finpd w«Ju 
a $tirtcr, gas nOet and a iefl™c coadenBcn 
carbon dioxide was passed m at a rate oi 
S5 10 en pet miimte and the vessd ^ejjS 

40 The vCMd coftttftts were ootrfcd, eKtracteo 
wkh wai«r and fiiiaUy dried wder vncnum 
to give ^ g. of a fluorinated rosin rtter as 
a- haii traraparent, ydlow, brittle aoHd. 

Lacquer picparadon 
45 A 'laoquer of ^ fdlonrng coapouttoa 
was prepared 

Fans 

NteooeHulosc (as used in Ba- 
ample 1 ) . 
SO Fluorinatcd lOsln ester (pre- 



rcpcUcncy and bener soa and stam re«*tattcc 60 
than a flbn prepared from the «8««e lacquer 
composition from wMch the fluormc-contam. 
mg rosin cater was omiacd. 

Bkamplb 21 

prroaration of fluOTmc-contaiaing e^ ^ w 

22.5 parts of roiin, 45,0 P^rta .^^"^ 
ccttuining aIc(AM of foonula H{CFj),o^- 
OH and 0.05 ports of solphnric acoa were 
niixcd in © roaaW vessel fitted with a aturcr, 
gas inlet and a reflux condenser. Caroon di- 
oxide was passed in at a race of 10 cc. ^ 
minme and the vessel oontsntg were heated 
and aHowcd lo reflux at 233-C until the acid 
valuo tea bdow 20 mg. K^OH/g. 

The excesa alcohi^ was then distUka on. 
The vessel contei^ wctt cooled, extracted 
with water and finally <kied under vacuum 
to give 62 g. of a fluorioated i«osm cater as 
a hard* yellow scM, 



Lacquer prQ>aratiim , 

A lacqocr of the fdlowmg oomposttiOn 
was jwcparcd: — 

Farta 

NiiroceUuloac (aa used in Bk^ 
amplis 1) 123 
Flnorinated soam esier (p*^ 
pared as above) . "3 

Reun E (aa used in Bxmp^ 



pared as above) 

Dibutyl phchalate 
But^ acetate 
Toluene 

Methyl ohyl ketone 
Mediyl isobii]^ leetone 



133 

U 

40*0 
21.0 
14,0 



20) . _ 

Dibut:^ phthalate 
' Butyl aceate 
Toluene 

Methyl cthyi ketone 
Metbyl isoba^ ketone 



8.6 

25.0 
40i) 
21.0 
14,0 



70 



7S 



80 



85 



00 



95 



100 



The kcqocr was sprayed' <» tt> wood. 
resulting ma bad a becier water and ou 



The lacquer waa sprayed 0*^ to wood. The 
x^suidng mm bad o higher water and oft 
r^oUency and better sail and stain resistance 
than a fihn mode from the aame lacquer oomr 
pOsidoA from which che fluot^ted voaiit ester 
Wftsomined. _ ^ ■■ . 

BiAMns 22 

Fftparalioa of ftu(»iDe<Pimunb)g e&fior 

423 parts losin aa used to Example 20 
and 2.5 pam of malek anhydride were aured 
in a atocd reaction vessd fitted with a m 105 
iokt &d xeflux condaisei. Carbon dioxide! 
was passed in at a rate of 10 cc. par minute 
and the tEmpesasure rslsed ito ISO^'C and 

The vessd conunts were coded to Vdpw 
lOO'C and 76 pana of a fiuotmcNooiitajiuiig 
.^cohol cif foBuila WCK^CSfOB, weie 
added. Heating Ma resumed and ilie (beo- 
perature mamtsoned ott tcflux undl the add 
fdl bdmr 40 mg KCAI/g. 

98 paita of fiuori^ted maldnised rosin 
esier were obtahied as a hard, yellow, brittle 
soHd. 



110 



115 
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Lacquer preparatioQ 

A lacquer of the loUowiag compositkm 
was pNpeacd:^ 

5 NiaoccUubse (as used in Ex- 
ample 1) 12.3 
Ftuorinaied maidnisod xofitn 
cfltsr (prepared ft* abMe) 8.6 
Ei&er gum (^sfccroi ester 

10 <^ rotfb) 13.3 

Dibutyl pbthakte 1.8 

Butyl wctmt 25.0 

TolwDc 40.0 

Methyl etSwl ketone 21.0 

15 Metiiyl isobutyl tooiM: U.0 

Hie Isccper was sprfl^ed cm to meml. Hie 
re»iteinc film was vxpeaor in 6oil> wmter and 
gitase resistance * flkn predated from tite 
s^e lacquer compcnkion but «mitdng the 
20 fluorinated eater. 



EXAMPtS 23 
The flitrcxeUulose used ia ihc Bxample 
had a nkro^ content between 11.2 and 
11.8% and wfi 8 ' dantp cd' with isfipit)paiial 
in the ratio of 70 pairs nitrocellulofie to 30 
parts i^ppr(T{>ai]ol, 40 g. of tBa nitrocdlulose 
dried and dissolved in 100 oc aqoeoos ace- 
toncj prepared by mixing 95 yolumea acetooe 
and 5 volumes water, had a viscosity of 30 to 
50 poifies at 20*C 



uialkyl propion]^ chloride prepared above. 
The redulting miitturt: wa5 htaxcd lo 115'*C 
for 6 hours and the tolucoe was distilled off 
at avnoBpheric pressure. Tbe residue was dis- 
tilled under reduanl pressure and a fraction 65 
of tbe disctUate collected in the boflin? range 
55— 85"C at a picssurc of 2 inm. T& frac- 
tion trns redistilled and gave the eater of di- 
etbylcoc glycol monoethyl ether and ^-tri'* 
fiuoromcthyl bi!^-pcntafluoroethyl}propiomc 70 
acid boiling at TS^O'^C at I mm. and con- 
tahhif 39% ftiocine. 

Lacquer preparation 

A lacquer of the foUowii^ composition was - 
prepared: — 75 

Pans 

NitrooeJhilose 10 (as dry) 

Pluoriaatcd ester (as prepared 

above) ] 
Btfayl acetate 25 80 

Q'butyl acetate 25 
Opbntyl alcoihol 10 
Tohiene 40 

Tliis lacquer was applied to cardboard and 
gave a film with improved soil, water and B5 
grease re&istance as coxi^red with a iilia 
from the aanie compoeation from which ^e 
fluoxmated ester was omitted. 



30 



35 



40 



49 



SO 



F^miration of fluorine-contain cater 
^•l>erfluorotEialkyl pr^Jknic acid having the 
formula (QF.>i(C2'aXICH;<50QH was made 
by adding tetranuoroethytene pentannar 
(CtF^\ to a stirred aqueous sohttioxi of potas- 
sium hydroitide or sodium hydxnodde contain- 
ing 30% to 60% by weight of the hydroxide 
at such a rate as to maintaiA the system in 



«0 



steaay refiux without the oppikation of ex- 
tEiiial heat The weights or pentamer and 
hvdrofld^ were appzoximaie^ equals and 
after all tbe pentazncr had been added, the 
reaction mixture was refhized for 1 to 2 
hours. On «)oling the potaashim or sodium 
salt of the acid orystalhsed and after sepax^ 
ation was dlaaolved In water and ihe oold 
solution flcidS fi f d with subhuiic add 1^ 
add senaraced as a lower layer which solidi- 
fies ana can be recrystaUiaed from acetone to 
give a white scdid mehing «t aboin 57*C 

5 parts of the add were mixed with tO 
parts of purified thionyl chloride and hcsated 
under reflux to 2hoiiraa45^Candafufther 
4 hours at 75°C Bxcess thionyl chloride was 
distilled off« leaving & residue ol jff^^erfluoiro- 
trialky] pn^onyl oiloridc. 

OS parts of sodmm metal weee reacted 
widi 5 pans of the mmtoethyi ether of d»- 
cthylene glycol in 35 parts of cduene and 
die sdhnion was added to dse /S^pcffiuoro- 



EXAMFLB 24 

Parts 90 

St^l cdhibse <at ttted hi 

fixanople 11) 20 
Flnorioated ester (as ptcpared 

m Example 23) 
74 OP. Industrial mcthy- 95 

larted Spirits 20 
Tohiene 80 

This lacquer was applied to canlboaid and 
gave & film with loiproved soil, water and 
pease reaistance as oompared with a film 100 
mm the some compo^on ftom which ^ 
floorinated ester was omitted. 



EZAMAB 25 

Piuta 

Qdblose acetate (as used 
in Bxann^e 9) 15 

Fkorinated ester (as pz^iarcd 
in Exan^le 23) 0.4 
Acetone 50 

Ethyl aoetace 15 

74 OP. Industrial Mediyl- 
ated Spirits 15 

Ethyl hicmte 5 



lOS 



no 



This lacquer was applied to cardboard and 
gave a film with hnproved soil, water and 115 
grease resistance as oompaied with a film 
from the same composition from whidi the 
fluorin&ted ester was omhted. 
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10 



15 



20 



30 



Ic is to be iiflted tbac the lluoriac'ContaiB^ 
log estets which may be included m the filfkn 
foxmfng compnjtftlooR cf the prtscQi invco- 
tion are not fonned by condense ton poly- 
inerisatioD and therefore arc not to be con- 
fused with the polymeric fluorinfi-cootaming 
coiKieosatioD esters in the composidons 
described and claimed in our co-pendlog 
Application No. 11955/67 (Serial No. 
1157319). 

WHAT WE CLAIM IS :— 

1. A film-lorming ooTnposidon comprising 
a Blm-fonning po^meric maierial and a 
finonoe^cootQining ester containins a chain of 
at least 3 carbon atoms in whldi at least 
half of the carbon valencies other than car- 
bon tu carbon are satisfied by a fluorixtc atom, 
the quantity of ester bein^ anch that the 
Ihiorine content of the composition b In 
range of 0.1 to 30%. 

2. A canzpo$iuQn as claimed in Claim 1 
wherein tbe fluorinc-aintainii^ ester is dtf- 
rived from a fluann^coninining carboatylic 
wHd of the formula R^— COOH \^^crdn 
denotes a fluorinated alKyl sroup. 

3. A composition as claimed in Qaim 2 
\^herrin the group is a straight or 
branched chain alkyl group of 4 to 18 cair- 
bon atoms in which at least half of the hydn^ 
gen atoms at« replaced by fluorine atoms. 

4. A connpondon as daimed in Claim 2 or 
Calm 3 yAt&cta tbe group is & per-' 
fluorobuty! or z pofluorohqityl or a bis(2- 
pefltafiuoraetfayl)2 trifluoramethyl ethyl 
gnmp. 

5. A composition ae daimed in any one 
of Qaims 1 to 4 wherein tbe fluoniie<on- 
tBxning' ester is an ester o| castor oil, etby^ 
lene glycol, polyetliylenc glycol, glycerol, tri- 
meth^olpropane, trimechyloktbHne, mom>> and 
dipentaemhricd^ idmethylol ammo zDethone 
or dictiiylcne glycol mmmetber. 
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6. A composition as dainttd In Cairn I 
wherein tbe fluQrinc*contaitilng ester is de^ 
rived frcm an alcohol containing fluorine 45 
atoms. 

7. A composition a$ claimed in Qaini 6 
whcrdn the iluorinc-containing ester is de- 
rived from an aWioJ of the fonmjia 
R*'(CH5),0H wherein R*^ denotes a fluorin- 50 
ated alky] giuup and n is -an integer from 1 

to 3. 

8. A composition as claimed in Oalm 7 
wherein the R^ group of the akohol is a 
straight or branrhcd chain alkyl group of 3 SW 
to 18 carbon aroiTis wherein at least half of 

the hydrogen atoms are icphiced by fluorine 
atoms. 

9. A oimpoftition as daimed in Claim 8 
wheattin the R*" group is a peifluoropropyl, tfO 
peifluorDbutyl> pcrfluorohexyl, pcifluorooctyl 

Or a perflnorodec^l grtiup. 

10. A composition as doimod in any one 
of Claims 7 to 9 wherein the Huorine-con- 
lainm^ ester is an ester of phosphoricj 65 
pbtbauc, adipic» sefascic^ tartaric, dtric, 
Stearic <s abetk scid^ or the adduct of 
abietic add and maldc anhydride or the car- 
boxyltc odd of the formula R'-— COOH 
whcicin R^ denoces a fluorinatcd alkyl group. 70 

11. A composition as claimed in any one of 
Oahns I to 10 whcxein the fam-forminsg poly- 
meric material comproes m'trcceDulosc;, cellu- 
lose ooemtB, ccflubse aceta^ bntyrate, aSlxfi 
cdhilosei, polymethyl metliacrylate, pciyvinyl 19 
chloride^ polyvinyl acetate or copolymeis 
thereof. 

12. A film-formini^ con^posidon substan- 
tially as herein described with reference to 
any the Kxamples. 80 

13. A Jacqacr soluuon compdaii^g a. fihn- 
fonning composition as claimed in any one of 
Claims 1 to 12. 

THOMAS J. REID, 
Agent for the Applicams. 

^ 1 8pa» lOeO. 

3. from whiqh copies ma^ bo ali6BJiia4. 
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